Am ylase activity was not detected in the resting seeds. The amylase activity is newly formed during germination of the control and the irradiated seeds. The activity is greatly affected by the y-irradiation. The high proportion of amylase in the control seedlings may b e the result of the more active metabolic state of the seedlings. Irradiation is reported to interfere with the function of mitochondria. Ascorbic acid is found to inhibit the activity. F ree amino acid cystine also play a role in the liberation of the amylase activity. Starch is utilized as one of the metabolites during germination.
The enzymes, amylases are responsible for hydro lysing starch before it is utilised by growing seed lings. It has been extensively studied since 1833.
A reference to the literature indicates that the amylase activity increases during early stages of germination. D r e n n a n and B e r r i e 1 reported that amylase activity of the Genus avena increased con siderably during the first few days of germination. They also pointed out that development of increased amylase activity is a post-germination change.
Previous work 2 from these laboratories on amy lase activity of 7-irradiated groundnut indicated that the activity was found to increase with the period of germination and after reaching a maximum value it once again decreased. It was also noted that pre sowing 7-irradiation has inhibitory effect on the ac tivity during germination. A little information is avalable on the variation of amylase activity of oleagenous seeds. The present work has been under taken with a view to study variation of amylase ac tivity during germination of 7-irradiated castor seeds and to correlate the role played by the activity on fat metabolism.
E xperim en tal

Irradiation and Germination
A special variety of castor seeds ( Ricinus commu nis) S-20 were used for the present study. The dosage levels of y-rays used and the details of germination are described in previous work 3. The kernels of germinating seedlings were utilised for the preparation of enzyme source. Amylase activity of the control and the y-irradiated seeds has been deter mined according to the procedure described by pre vious workers 2.
Results
The amylase activity of the acetone powders is based on the quantity of reducing sugars formed. The results of the present work have been presented graphically in Figs. 1 and 2. Fig. 1 shows the in fluence of the period of germination on the develop ment of amylase activity, and Fig. 2 indicates the behavior of the activity with the dosage levels of y-irradiation.
No activity was found in the resting seeds. The amylase activity appeared in a measurable amount in all the seeds on the 3rd day. Thereafter the activity increased considerably in most of the treatment with the increase of the period of germination (Fig. 1) . It was also noted that the amylase activity of the control and the irradiated seeds was found to increase up to the end of total observation period of 9 days. The amylase activity of the control seedlings was highest (354 mg) on the 9th day of germination. It was found to decrease with the irradiation dosage level for the same period of germination. The activity on the 9th day of germination was found to vary in the fllowing trend: control seeds > 10 kr seeds > 30 kr seeds > 50 kr seeds > 70 kr seeds > 90 kr seeds > 120 kr seeds. The activity of the 120 kr seeds. The activity of the 120 kr seedlings was the lowest (38 mg) amongst other irradiated seeds on the last day of germination.
Further, the study of Fig. 2 reveals that in gene ral, the activity of the control seeds was higher for a given period of germination than that of the seeds irradiated with different dosage levels. Maximum activity occurred on the 9th day of germination and was highest in all the seedlings. There was a slow but gradual decrease in the activity up to the 70 kr dosage level. The dosage levels 90 and 120 kr in hibited the activity considerably.
D isc u ssio n
On the third day of germination the amylase ac tivity appeared in a measurable quantity indicating that the activity was newly formed in all the seedlings during germination.
The rate of increase in the amylase activity was different for the irradiated and the control seeds. There was a rapid increase in the activity of the control seeds after the 3rd day o f germination. The high production of amylase in the control seeds may probably result from the more active metabolic state of the control seedlings. Irradiation has spe cific effect on the meristematic activity of the germi nating seeds. This is visualized from the rate o f in crease of the activity of the irradiated seeds. In this respect the view of M e i s e l 4 is supported, in that the radiation damaged the nucleus and interfered with the functions of the protoplasmic structure including mitochondria, which responded differently to radia tion. The interfering effect of radiation was found to be in increasing order with the increase in dosage levels. Seeds irradiated with 10 and 30 kr units were affected a little, and as germination proceeded the interfering effect might be lessened. That is why amylase activity o f the 10 and 30 kr treated seeds is slightly lower compared to that of the control seeds during germination. The control seeds have no such interfering effect of irradiation and hence the rate of liberation of the amylase activity is faster.
From the study of Fig. 2 , on the development of the amylase activity with the various dosage levels of radiation and a fixed interval of germination, it is observed that in the case of the 9th day of ger mination, the activity of the control seeds is higher than that of the irradiated ones and it is found to decrease gradually with the increase in dosage levels of irradiation. In this respect varied degrees of ra-diation damages are caused to the seeds depending on the dosage level they received. Higher the dose, higher is the radiation damage. The radiation dam age becomes more pronounced as the germination proceeds to a higher period.
The amylase activity might be newly formed in cotyledons o f sprouting castor seeds because the resting seeds possess little or no activity. This view is in accord with the observations of P r o s k u r y a k o v and B a b i n t s e v a 5. From the study of enzyme syn thesis and its inhibition by antibiotics in cotyledons of sprouting peas, these workers have reported that amylase is greatly affected by the treatment of seeds with antibiotics indicating that the enzyme is newly formed during sprouting.
It has been also experienced that other metabolic factors also play a great role in the production of amylase activity. R o w e and W e i l l 6 mentioned that ascorbic acid (A A ) inhibited /?-amylase activity. This is corroborated by the studies * on A A . In the case of control seeds a maximum value for A A is obtained on the 5th day of germination after which it decreased. The corresponding amylase activity attained maximum value on the 9th day of germi nation. Similarly the seeds irradiated with different dosage levels also have maximum A A content on the 5th day, while maximum amylase activity is ob tained on the 9th day of germination. This clearly indicates that the A A contents of these seeds readied maximum values earlier than the corresponding period required by the amylase activity. W i t t 7 has reported that there is a possibility of a free ascorbic radical combining with the amylase enzyme, thereby creating inhibition due to inactivation o f sulfhydryl groups or to steric hindrance.
Thus on account of the inhibitory action of A A , the production of amylase activity might have been suppressed in the early stages of germination. Simi lar behavior on the amylase activity has been also noted by P a t e l and P a t e l 2 in ^-irradiated ground nut seeds on germination, and by C a r t e r and H u t c h i n s o n 8 in germinating wheat.
It is also observed * that starch content of the irradiated as well as the nonirradiated seeds gra dually goes on increasing with the period of ger mination. But there is a rapid decrease in the starch content of these seeds on the day the maximum amy lase activity is obtained. Thus it might be assumed that starch is utilized as a metabolite during germi nation. The increase in the amylase activity may be correlated with the simultaneous increase in the amount of reducing sugars throughout the germina tion period indicating the production of the re ducing sugars from starch by the action of the amy lase enzyme.
The production of the amylase activity is also af fected by the free amino acids. C o v e l l o and B oisio9 has reported that cystine incereased the amylase activity to a great extent in barley seeds during germination. These authors suggested that free cystine catalyzes the biosynthesis of amylase in barley during germination and postulated the role of -S H group of free cystine. In the present work * cystine was found in traces on the second day of germination and appeared in measurable amounts in all the seeds on the third day. The amount of cystine in all seeds was nearly the same on the third day. The amylase activity of all the seeds was practically the same during this period giving strong support to the observation made by previous workers. As germination proceeds the amount of cystine was also increased depending on the radiation dose, it being greater in the control seeds. The liberation of the free cystine may be dependent on the transamination reaction and the hydrolysis of the reserve protein.
Free cystine may also undergo transamination reac tion and hence its amount on a particular period of germination is a net result of all such processes mentioned above. But taking into consideration the increase or the decrease in the free cystine, the con trol seedlings have high proportion of it during germination compared to the irradiated seeds. This biocatalytic effect of cystine is reflected in the libera tion of the amylase activity. It has been also re ported by B a r g o n i and S i s i n i 10 that the liberation of free amino acids like asparagine, histidine, etc. during germination might act as promotors to the amylase activity. The amounts of these amino acids are found to increase considerably during the ger mination, in the present study *. Hence it may be suggested that different metabolites have their mu tual effect on the liberation o f the biochemical acti vities.
* Private communication from the same laboratories.
The data referred to in this paper on irradiation were obtained at the Atomic Energy Establishment, Trombay, with the gamma ray and sterilization unit presented by the Government of the USA. We are also thankful to the authorities of the AEET. One of us (R .J .T .) is also thankful to the Ministry of Scientific Research and Cultural Affairs, Government of India, for a research scholarship. The radiosensitivity of dry ribonuclease was determined at various temperatures between 120 °K and 440 °K using 2 M e V protons. W ith in this temperature range the inactivation cross section S { T ) of ribonuclease may be described as a function of temperature by the expression S ( T ) = ( L 2 8 + 1 6 -e-1 0 0 0 / K r+ 1 4 000-e-6500/*r) -1 0 -" cm2 . This result indicates that the observed radiation dam age to ribonuclease is produced by three different mechanisms, one being independent of temperature, the other two having apparent acti vation energies of 1 kcal/mole and 6.5 kcal/mole, respectively. From these relatively sm all activation energies the conclusion may be draw n that radical reactions contribute to the inactivation of enzymes in the dry state. Experiments with Co gam m a radiation showed that the radiosensitivity of ribonuclease at 77 °K depends on dose rate; at room temperature a dose rate effect was not observed. 
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